During the summer of 1976 an outbreak of acute respiratory illness developed among delegates who had attended an American Legion Convention at the Bellevue-Stratford Hotel in Philadelphia.' This illness, a severe pneumonia, was almost immediately called Legionnaires' disease and has been the subject of considerable study since that time.23 Early attempts to isolate the causal agent by conventional bacteriological methods were unsuccessful, and initial isolates of a bacterium were obtained by methods more applicable to the culture of Rickettsiae.4 These organisms, now provisionally known as Legionella pneumophila,5 were later shown to grow on Mueller-Hinton agar containing 1% haemoglobin and 2% IsoVitalex,6 the active components of which proved to be iron salts, preferably soluble ferric pyrophosphate, and L-cysteine hydrochloride. This finding led to the description of two further culture media, FG and CYE agar, which were reported to be suitable for the isolation of Legionella. 6 All of these media were found to be unsatisfactory in our hands. They failed to support growth of the organism when small numbers were present, and most strains grew only slowly, individual colonies taking between seven and 10 days to develop. We therefore described a further culture medium containing blood, iron salts, and cysteine, which was more sensitive and on which the bacteria were readily visible after three days' incubation.7
Other work in this laboratory has since led to the development of additional media and methods which have proved useful for the isolation of Received for publication 3 Specimens falling into group 1 are inoculated directly on to plates of enriched blood agar and then stored at + 40C. The cultures are incubated at 370C in a humid atmosphere containing 5 % carbon dioxide and examined after one, three, and five days' incubation.
When an appreciable number of colonies of other bacteria are present after overnight incubation subsequent growth of Legionella may be inhibited, and the material is re-examined after dilution. In this case three 10-fold dilutions (1/10, 1/100, and 1/1000) of the stored specimen are made and used to inoculate further plates of enriched blood agar.
With the exception of blood culture, specimens negative for Legionella by FA and containing no other organisms (group 2) are inoculated into enrichment broth and selective-enrichment broth media in the proportion of 1 part of specimen to 9 parts of medium. Enrichment broth only, without horse blood, is used for blood culture.
Broth cultures are incubated at 370C for one week and inspected daily for turbidity. When this occurs Gram's stain and, when appropriate, fluorescent antibody tests are performed at the same time as subculture to enriched blood agar.
FA positive specimens which are also contaminated with other bacteria (group 3) are inoculated directly on to plates of selective blood agar before and after treatment with acid. Most strains of Legionella grow fairly slowly on this medium, [5] [6] [7] days, and cultures are incubated for 10 days before being discarded as negative. For acid decontamination 2 ml of homogenised sample is pipetted into a universal bottle containing 2 ml hydrochloric acid at pH 2-0. The mixture is allowed to stand at room temperature for 1 hour and is then neutralised by the addition of 18 ml phosphate buffered saline at pH 7-3. After centrifugation in sealed buckets at 3000 rev/min for 20 minutes the supernate is discarded and the sediment is used for inoculating appropriate culture media.
A few of the more grossly contaminated FA positive specimens and all those in group 4 (FA negative: contaminated) are treated with antibiotics as well as decontamination by acid. The sediment obtained after acid treatment is resuspended in 2 ml concentrated antibiotic solution, 1 ml of which is then transferred immediately to 9 ml enrichment broth medium. A second broth is inoculated with the remaining 1 ml of suspension after this has been incubated at 370C for 2-4 hours. The combination of antibiotics described for the selective media is used but at a concentration 10 times higher.
Results
The not isolated from a further case (N8) where these were positive.
Discussion
One of the problems in the laboratory diagnosis of Legionnaires' disease has been the difficulty encountered in culturing the organism from material in which only small numbers are present or which is contaminated with other more rapidly growing bacteria. At present isolation of L. pneumophila from blood and respiratory secretions has been attempted in only a few specialised laboratories, and most cases of human infection have been confirmed retrospectively by serological methods or by demonstration of the organism in postmortem lung tissue. Such tests are tedious and may be technically difficult, the time required for seroconversion may be two weeks or more, and some patients die before antibody is detectable (Table) . There is also some degree of uncertainty about the degree of cross reactivity between existing serogroups of Legionella and this, along with the likelihood of further types being described in the future, shows a demonstrable need for simple culture techniques which are suitable for use in routine diagnostic laboratories.
Despite the small number of specimens studied in this series the results appear sufficiently encouraging to merit description of our methods. The enriched blood agar medium has proved superior to those previously described in respect of faster recovery of Legionella and sensitivity to small inocula although both of these features were adversely affected when the selective medium was employed. Other work has shown that iron-sorbitol (Jectofer) and iron-dextran (Imferon) are acceptable as supplementary iron sources,'0 11 and both proved as effective as soluble ferric pyrophosphate provided that a suitable agar base was employed and at least 5 % sterile horse blood was added to the medium. Blood agar base No. 2 (Oxoid) and Columbia agar were both equally suitable and proved markedly superior to several batches of Mueller-Hinton agar.
The enrichment broth medium could detect as few as 5-10 colony forming units of Legionella when inoculated with different strains under laboratory conditions. This produced a readily visible turbidity in the broth after three days' incubation. In contrast to its effect on the enriched blood agar, the antibiotic mixture had little effect on the sensitivity of the broth although growth was delayed by one or two days, depending on the size of the initial inoculum. 
